Green fluorescent protein as a selectable marker of retrovirally transduced hematopoietic progenitors.
Recombinant retroviruses are most commonly used in hematopoietic stem cell gene therapy trials, but gene transfer efficiency is still inadequate with the present vectors. One approach for overcoming this problem is to develop methods of selecting and enriching the successfully transduced cells. We investigated the feasibility of using the green fluorescent protein (GFP) gene as a selectable marker of hematopoietic cells. When M1 murine leukemia cells were electroporated with GFP expression vectors, a red-shifted mutant (S65T) GFP showed several-fold greater fluorescence than the wild-type GFP and generated readily detectable green light under control of SRalpha or CAG promoter. We then inserted an SRalpha-S65T GFP cassette into the MSCV retrovirus vector and established virus producer cells. Infection of primary murine bone marrow cells resulted in a distinct population with green fluorescence, which was separated by fluorescence-activated cell sorting. The fractionated bright cells gave rise to fluorescent spleen colonies in lethally irradiated mice, while the fluorescence-negative cells yielded only dark colonies. These results indicated that GFP is a faithful marker in gene transfer into hematopoietic progenitor/stem cells, facilitating selection of the transduced cells and tracking of their progeny in vivo.